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(54) LIVING BODY ELECTRIC IMPEDANCE-MEASURING APPARATUS 

(57)Abstract: 

PURPOSE: To more accurately measure the electric 
impedance of a living body in consideration of a blood 
flow rate. 

CONSTITUTION: A measuring signal generator 72 
forms a measuring signal (current) la changing in 
frequency within a range of 1-1 MHz at every cycle (t) of 
a clock CL to send the same to the electrode He attached 
to the hand. When the measuring signal la is supplied to 
a living body, the voltages Vp, Vc detected by a 
differential amplifier 81 and an I/V converter 91 are 
stored in sampling memories 84, 94 through the 
electrodes Hp, Lp, Lc attached to the hand or a leg. 
Further, a comparator 1 03 detects the peak value of the 
pulse waves of a human body detected by a pulse wave 
sensor P to supply a trigger TR to a CPU 3. Whereupon, 
the CPU 3 performs the sampling continued from the 
start of measurement only for a time Ts to stop and reads 
the voltages Vp, Vc stored in the memories 84,94 during 
the period going back by a predetermined time Ta from 

the start of measurement to calculate the electric impedance of a subject to display the calculated 
result on a display part 4. 
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(54)- vsm<om\ mm^o^y^mmw 
(57) mm 

t i ~ i mh z ffl«BB*e««8So9qwbf «««« 

* (Cffi) Ial«U #MC*Otftt&tt&*«Hc 

*Mf&8 1 i /v*»»9 1 fcioTttiasn&* 

JEE V p , V c «t-y->^U U 8 4,94 K&#i2ft- 

So *&, JfcttSi 0 3 a, «ir>13-Ffc..fc?T&fti • 

* C P U 3 fcftf&T*. C P U 3 > >J #T R^Wt 

• T s mtf-D TtfJhU&ft, SflfitWffflT a 

fc^fflofcMfc-y->^U >£OHEU 8 4, 4iC&$$ 

nfcmffivp.vc^i^jiiLT, m%<DM9M>v 
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*a*«*.Tas ztmmttzm&m 1 tsi£©£#: 

BSHOfWBaiBW]- 
[0 0 0 13 

[0 0 0 2] 

«L-T*.t>. EO*l**^«|ire*fttf. OMR. 
W*»*©#a©**MWIiJ«ff*i8 d-r««©«9K». 

m Ai»*re©*=*, ms?gs*©»5 
(**«£. 3oo/xa) zmtmz, c© 

«*««©«*»& 3 ~4 0 0 k H z ©Efc&«SBTX 

ft^OffffiSi UT©£fWft'f >t!-y>Xfe , B 
aumgartner, R.N., etc. iff, ■f«-f^li-^ 
i-e© : «flUSfflj ,Bffl«?i£#I*,a#JMF,20<3) 
Jun 1982, -r-f>K-5r>xifeKJ:«#JK©*»»* 

©a«t^©^fflj Mm^-tmx^,mL»m 

■ .#.23(6) 1985, r^f^tf-^^X^fciS^rtSS 
©ft«WW«J ,A«X#. □ /*TMf***. 28(3) 1992 

mm) . 

[0 0 0 3]' A#©3-#*"CB» *«ttiiUTiMSrt 
#©«»«*«*©'-< *>£± ? T»tfn*; -©-£ 



^>xifi5 (gft#r^fiM«tfl6«g£ bTflK 
. A#«»SHfcS-r<fc5&«tf®» ; &^ 
.tLxxrz. tires zttmi* mm^mx 
a, ui'flFio ©«i'f>e-^tt. «aa- 
a-rtiiK-rtf*. l»t, *&t£finft£&9i< 
T©*»n, mfet<n%£.m§i'(>v-?>z\zm 
icSinRO-Cifc*. Hfcjfc'iWittrrsicqftTv 

5Z.tlz£Q, Bfr J»fc£SaatRl-RO/ (Ri 

+ro) ©#**«££'ns.- 

[0 0 0.4] tO!lt*>6. »afe»SX'f->T*Ct 

mzmzzttfrz. En&©a^fc±D#w*a* 
mm$m ©jatftjif-c**. Lfe^t, .tea- 

i» *. «*.«.- AI»ff©il»«t«t*V»Ttt, a«f©frw 

t-affc«t-b-c»««©##a**t»*'r*iir*tt*»*a 

©•£> a#f©*T»ffl*iE*fctt»z:i:*»a*nTtv 
• AnjS«r©iagK:*^T#:rt*»*W«fls 

ff0*7««lftIHifc»* E tttQIteftS. 
(0.0 0 5] *jt» WAfiC *»#*©*Rfc*^T 
fit, ■S^TfS*f»#m©BBttt»5-a:*tt«iHJiKft' 

l/*ua*6, *tro©f«tt, fr»©«»^. iwsn 
» 2 ft* C * fcV» SfcAWfto fc„ m A©*ft©WR 

«, #?3*»*©«fcT?*0, ±«bfc«*w 
40 ta*. 

[0 0 0 6] 

>fc!-^>Xtt, «*t©Mfc^aM#*^5. T 

at>*'. *»©di«a. *Wnfc«©HfT?*o, o 

»©m WBfcjKUTlWfcf > 
K-$f>*ttv W^b&J;5fc, *#©*Wlta6DT- 
Ufc«»oT. -£,«©m TOKfSbT^ft 

barmiiaea^. l*um>»&. ±aufc4#«ft 
5& -r>i;-^>xwe»«m mmAyv-yy*. 



-76- 



3 

tstmrn torn mmmfam s \z t> a*** sr. * 

5MBtfi»K>tt.' 

[0007] zomumvmmz^x^ntc 
feet, -wttmfs.^mn.^y^-^yxm^.x 

[0 0 0 8] 

B,'.4#©K»SttflJ-r«BS«»tfl^il!i, ttRttttlii 

ti©ttir?*ftft*ti9m©ffii i*te«fci-a8we»^ 

■.[0 0 0 9-i M$a&e«©JH!it, iMtgnc 
««*©£&*«*&»© b u ^s^tT±faate« 

[00 10] 

HWW !io38W©*i«fc*v>T, RttttlilfKtt, 4 
©SWcil&Sffif © 2 ^©«^fiW©mfi«S:U:± 

BE2"3oa5firiuftjjsna««sttni-r<&. affiant* 

[0 0 11] c©5MI©«ftfcJ:na, KafcfcBHUT 
^*«fll*n*©Tf. #«*#**#Mfr»$©«!£K 



) • #H¥8-19 1808 

t*w-c#, #B*©wj»aai^si!tuT«»"c* 

[00 12] 

TRWT*. 

A. %Kffl©ilft- 

■ 1 tt. £ ©»W fc «fc 5 5 A#W > K 

-^>X*J6S«o«««|(|**ST^n ETC* 
P»£l£gl 0 OS, A*fc*tt*#rt*#*©« 
IMH&CMCTS.fcftogrvfcD, P 1 fc, 

Afteaigflrefcsituu i:nfc±t)Aflqj»6ii6na 
•s^ttimc^^A^tA^ibofffiMa* 2 
gdfctfftWWt-sfc&K:. ft&ffi3$2'©&9tt 

•rsfcfeccpu (**&gjaagt) at. £©cp 

U 3 £<fcoTgffl3ftfcA#®mi' >tr-^>XSr* 
^1-5&»©^gS4t, CP-U3©Ma^D^9AS 
Ettt* ROM 5 £, CPU 3"©fl#»**Jtt£.3ft* 
RAM 6 t*6«*«J*SnTU*. 
[0 0 13] ±E*-#-FlB, WMttfeM&m 
T«\ «8«-ri5l»l«JTs,Te,Ta«ftaB6i»K*.i; 

Kl«»6tt»sn«**-©aM^5*-^tt, Hattrft* 
-n- HfcSQIlSttTC PU 3 fc 

[0 0 14] i&, ±l3B£SftJl«52tt, S^Dy? 
385*7 1, »«flf*»4S7 2, HMj/fy7*7 3R. 

«##©Bf«©aHi£fcfl!{D#w-5n*wiHc]i»6a* 
u*ft9HB£. i^i;<*#©^©^^f3#^s 
n5igHp,Lp,Lc, smwwB i, i/vs» 

819 1. LPF 8 2, 9 2, 1 0 2, A/D^&S§8 3, 
9 3, fl->^U>^«U- (y>^A'y7r) 8 4, 9 
4, ««ggl 0 1, RVifcftBl 0 3*&&SA**H 
@Bi*5«l<«SnTW*. .*£*fiS82lr*SVvt, * 
■*^Py f»£»7 1 B, -jqn t 

(W^'tt8 0 0 ns) ©irnyjrCLtjteU Steff 

^»*S7 2^«irr«. *se<H54S7 2 a, ±b 

j'B.y*:CL«fcHWfc*X-f-^a«. l~lMHz 

mm^itt^m^m (mm) 1 azmmmr 

©M, HDJgU&SEU ffl*A'y7 7'7 3*^bt, f| 
IHc (H4#JR) fclffl-r?). ±!BffiteOTl a©^ 
*»»3I l^m B. aSE.1- 5 »»©|S fl; fcifc^T+^S 
<, COirett. 10mB<BC'?Dy^jW«41-*J:5 
tftoTUs. ft*, HHett, »#ffl^fcK*^. 

I afct..«»*©^©a»*»SAi«cA*. 

[0 0 15] ^K, ±G%A4NH88.ia. 2"3©« 
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5 

Hp.LpHoftflE (M&m S^tiiTS. zomr 

\t> fiHp \mmv>* \zwmimz iotoMe 

tU fSLpB, WWt|»*3tfc*D*D#lt6n* 
(P9H#ftl> . Lfc^T, jOHHRB'8 1 «, ±EH 
Jfcfc* I a#A*teffi»Sft*£, flTOO^JEm®* 
.JEEVp^MfflU n-/tX7^;^8 2^«&-rse:t 
tea*. rctEVpH «SHpt««Lpi«!Mte 

*H-*A#©««-f >K-^>^te«fc5*SE*TTT* 
5. D-/U7^W8 2ft, ±|Bfl!£EVp*6y-fX 
SUSU. A/0MW8 8^«»T*. A/D^m 

8 3it c p u 3 * ^vpjm&m s d n 
s&te, ±m;-i xiimmntzmm P 45*5?* jwr 

■*te«#lb, •*>7*U>***'J8 4^«»1-«. v> 
Q)y{?nv77) 8 4ICB, ±B5H> 
^ jMK*n&«£V p #«&© 1 m& V "bftWSIRl, ■ 
^ d >^cl -cassna H» t ft, I a (DM 

&$c#teta«£ns. 

[o o 1 6] &te, i/v*»»9 is, 2o®nm 
c.'l c Wte«na««*ttfflixT*EK*»t*. -c 
0«?I4,. HHc »4«»#<o^te«t*s:te±o*D 
en, iilc a, «aste®ir*stte± d ® e 

6*XS (RB#I8> . bfc#oT, I/V*lWB9i 

k, an^rei a#»A#te«»4n*t, &i&f©^js 

214, *EVc*6>-fX«R£W A/D*SMS9'3 
^ftttTS. A/D&&gg9 3fc, CPU 8*65*3?* 

s. d *&&3 nsfete, ±ta/ -r xim&s 

77) 9 4te(4, x^*;Wfc$nfc«ffiVc*«©l 

ft, »Mf^i a<oHjfc»»teia*an*. 

. to o i 7] &te, o ib, «-fc>-y-Pte<k 

? Tttfflsn*ia*©^te*i;&*Ev h suae© u 

^^te«fflbTn-/1X7^;V* i o 2^&*rrs, c 

©^©«^>-y-PB, ^^»temwufctt©H*fft 
<*fctt38B*) cp*fcte-±t>T«*«ffl-rs#*a;© 
.*>©•?, .04te^-ri5te, "««#cDfite»oftitsn- 
■cttEsns. wtt^pfc *wf©*s©jEfc, 
'=ff^*i*t, jsi»*o«fl:s«wa-r*. d-;u7^ 

M10 2*4, «EEVh*6/'fX*l*SU ftttSl 

o 3^«rrs. ttiHB.i o 3i4, y-fxwwt?n& 
«Evhtgfjfe©u*vj*tftifc«tsz:tte±b, « 
ffivh©tr-^tt, -rab^, s*#©iia*©K-*tt 

SlftffiU &ffl«^£HJ# (Hffl**) TRtUTC 
PU3^«I&TS MJ*r**tt6©. 

[0 0 18] CPU 3 (4, ROM5tiaitsn& 



(4) #51^8-19 1808 

jnt&Nttu ii£HNM»6B»0mT8 mm 2 o 

Q m s ) fiMtfr&ttttB 1 0 3 mttZ HJtfTR 

HTs ;fl*.«8 0 0ms) . »£»ctt"tf->7°U.> 

mmma (Witf6 0 0~10 0-0ms)loa 
■ te*>^U >9'f>*» 8 4,9 4 tetefiSnfcflJEV 
P, Vc^M^K^fflbT, WWf©«»-f^K-^> 
xz (=Vp/Vc) S^ffl-TS. £©J:7te. MJjtf 

bfjssbit s mmmt h u #tr 5 k-t 

30I4, R«E«tSt5 ±*»S7x-XT?©S|gS fcWtlt 
fafcfc-e&S. ±8EBfsa*MTatt, MiS©^7i- 
.X««jrc* S <fc 5 te, BRS©'J>fc< 1 t> 1 MM*. 0 t> 

ftate«3gsn«: i/fc^t, war©ww>ir- 
^>xzi4, #Kis«©^7i-XTW>^'j>^an 
. fc«BEvp,vcte*^tJwi*n*. -e.br, #Jx. 

«. lf»©Bfj6©7i-XteH«bT-!J->yiJ>jr*n 
fcftJEEV.p, Vcte«^Tgt«Sft&«iW>t!-y 
a? >XZ*\ *at3>hn-5t3^sS'(«AtfLCD) . 

[0 0 19J.B. HJfi^Oij^ 
' Jfcte, ±«L3tlMl©IM1ite'3^T|!JWr*. ®2tt, 
• A<W*t-f>Kfr^>X»Jfe«l©ft*ftttlBt*fc» 

»©*ir 3>^+-hi?**. *r. «ft«»teft« 

oT, H4te* ; TJ:5te, *«Hc,H-p ««»*©# 

te, ««L-p,Lcs*»#©w«te-tn-eti«D*f»- 

*"(C©i«, SSHc.LcS, «ffiHp,Lpi;D% 

«R*«A*n, CPU3B, ST, 0fC©«mS£« 
from XryXSlte^^T, I^Dy^g 

7 1 ©^ n y a c^l m^xmmm^m 1 2 \z&o 
xmzhmm^i ae«BHc*»6*#'^ifla 

fTifflSSMte-r?.. fiteft^i atf!A#tett»i£ft* 
t, ^»Ji4ilg8 lte*^T, tSHp,LpWRD# 

tt5nfc*j6WT?&i;&«flEvp)5«i»fflsn, n-/tx 

49 7>f;i/*8 2SigTA/D^||8 3^S&$nS. - 

I/V^glS§9 ltlt «iHc,LcMDM 

■ sft&*£M*«n*w« 1 b wftflisn. iffiv c te 

liiafcl, n~/W7^;^9 2SiiTA/D*lft 

sss'vw&an*. "©it, cpu 3*614, *> 

7U >jfH»«teA/D«IS8 3, 9 3 icMltfy 
^«ft«^Sd«SW. '*3t, mi 0 IT 
tt, |«tfe>D-Pl£ioTiW[©«ftte*D&«EVh 
jWftftStU U-n7s74M 1 0 2^gTJt«§§l 0 

3^«i&$n*. 

50 [0020] A/OSSftS 8 3 Tf tt, ^^MHMHJ 




-80- 



(5) 



£8-191808 



S d <Dm%%W%mz, ttEE V p Sr/WUftt- 

^x^'j 8 4a, ^wMtznrcmvvzmx.m 

*&. A/DSEJft»9 t^^^» 
S d<Dft»*S^5«fc, *JEV c Sy^^Ht^K* 

. ^ * U 9 4 », f^^MSnfctEV c fcASMBtt: 
T5. CPU 3 X'x-yT'S 2^jt&, MftMi&frZ 

mm* ®3) *t«sai/&*»s**w*ff*. c©^ 

fcfc'fcHT, HSIHT s *t8iibTV»&V>i«»fSn&« 

[o o2 i] ^ir, .«jeni»a> swiHT s a»«3iufc 

1 0 3 * 6 h y #TTR^^*n&*5***Wfr*. 

3«, hu^TR (nsi) *cpu3ic(ftjrr*.'*b 

T, hU3tfTR«»CP.U3ICft»*n*iv Xf'^S . 

3 *» fe xt * 7 s 4^*, h u R*»ftftanr* 

ftT* SRtFsBT e *%» L & t, X? s» 7 

s 5 ^ao. x t- y ys 5 T?t±, afftffjh* saa? xm 
mr a (HB9) ©m^ p^mmm% ws.m i 
ao««k»ic'<kflianfc«iEvp, v c fcs-^T, 
*«!rtf©*»-f >\z-y>7. turfc'or/w u x*£« 

[0022] -co* it, ±©»^K«i;na, «tti 
«m-f>H-^>xz^ffl$ns®T« #ft*#t© 

5. bfc3S«t>T,. «**0#ft;*^«-R££*fc* 

•vcci6^wT4#«ft'f>e-^>fXZ3j««a3n« 
co o 2 3] su, znmvmmmmz&m® 



KLTfeAW Sfc, ±fc©&K0h?tt. &&#©« 

xaA#©&$«fltf >tr-^>xcise-f, «*.«. 

10 ^kSMmctnS©-gKT£-?T%^<, £©±3C 
[0024] 

: mwomm &±, mmbtc^iz, c ©»«©*&* 
jrd Hectare**. ifc^T, «&#©#ft## 

[0M©flW&!SiBJJ] 

[Eli] co«fi«DH«wrrfc«t<tHi»-f>K-^ 
[0 2] gliilSSBolMPeawrsfcftro^D-^ir 
[03] B«*«*©»ffeRWr'*fc»©5"f5>i' 

■ -[04] nia£iw©6affi©%ffira&*rac* 

50 .5. 

[05] ^m.iyv-vywmm&^TvitTh 
[««©««] 

2 

3 CPU 

71 ■mwvmm 

7 2 SJ^fl^iSg 

7 3 Wir\y?7 

8 1 SSSiSili? «^K*^tB^) 
40 8 2,9 2,1 0 2 0-/1X7^;^ 

8 3, 9 3 A/Dmm (.mmm&mm 

8 4,94 f-yfi)>?*&) 

9 1 I/V»IS («a»ttti!¥gt) 

i o i iNW mmmw) 

10 3" tfcHSlSg (IS^ffl^) - 

p mm-tyv <mmms> 



7 

U 8 4 ». T^JWfcStt&ftBE V p 
A/D»9 3Tlt 
S d Ottf&fcgfrSgfc, ®EV c Sx^mi:^ 

. y/*U 9 4 3r5?^^ft«nfc«EV c *)KfclB« 
CPU3B, XfyyS2'\I^ MCRMMftS 
BlffflTs (03) MBaL&frSjfrSWSrrs. £©« 
»ffc'*HT, WB'T s ««il/TV»!!st»i:WifS*l3t« 

(0 0 2 1] *bT, .»«H»*>6eMTs*ig»Lfc 

ratcfe, P&IHT s iWBBbfcKI*, MJtfTRfcSW- 

^•w-aj:3fca*. c©wwic*v»r. MJtfTR«t« 

3tfTR*ttti&*n«s-p, ±s6L&®a5«Dsr. - 
«**ffl«f»©b!-^aJttflianai, Jt&ssio 

8ft MJ#TR (H0) «CPU3'fc*»T*. *U 
T, hU#TR'#CP.U3IC«ifrSn*£,. . 
3 *feXf'«^S 4a»*, h WTRA'MSnt* 
6P*MT e *t8jBbftaftg#£«l(fT*.. iofJS^fte* 
^T, flffWT e t,TWfc^£«WS*lfc#frfc 
■tt.- Xfy^S l^of, IWreiWHIf***, 

±®htcv&mzmm-r. fhx, Mj*r'TR#w&a 

hTfrSWBT e jWIBIUfctWBfaft* t, Xfy^ 
S5Ni«j. Xr7/S5Tft Itef±*SI?TNf 

MTa (hh) ©w.Kh *^fgs@^c^ immi 

a 0««jSrfSC'«fflSnfc«BE V p , V c fc*rJV»T. 
oTfWU 6 nfc«3W >K-^>X SRAM 6 (C 

iaswrs. 

[00223 £©«i:3.fc, ±t3«ifSfc<fcnti, mmzm 
mvr^-y-fv >^snfe€JEEVp, v c (cs^t, 

«J&fc*V>T. JUtt£J:«ftttfeftD»< CijJUT*- 
ff«9©#^»£^8il,Tjw$T?trS. * • 

of. Jh**fc£**«<r>e-^>xi©Hff&!JM 
fcrsrtfeTts, 

[0 0 2 3] K±; C©«W©58fi*|S01SfC«fct>ffHt 



(5) _#H¥8-1?180 8 

T»&<, c©5&W©E^3^UfcttlBH©«tt©* 
fcAfc©*ft-f >tr-^>x§yu y?\zmtz> <fc5 

fcl/CfeAW tfc, J:^©SaS«Tl4, $!£#©« 

©tf-^flre h u#*#i***6fcov»Til'<fc#t. !i 

XBA*©^«^'f.>t!-^>XCfE6r MA.NC 

A#©«ft^«aKft". «fifjiBaawi:ns©»tM»; 
rn«« a«f©tt**S'v©ai*«»i«ri?*s.'*ft:, 

[0 0 2 4] 

t, £&m^>t:-^>xtf*gffisns©T, frrt* 

#*^M&**©M£fc:fefcT, ifcifclf;:«fc3i^£ 

>.Jf-^>Xi:©B8ffftW«fcr6Ct , 6.T?if*. 
[0H©|!Pi&iS2W] 

c©*w©-^«-c**4#«flw>i;-^ 

[02] Hilttlni©W|!«^9!t«ft»©7D T 9 1 f 
[0.3] waS8«©IMPSRWr©fc»©^'f5>y 

[04] R«^«©«»t«©«#«ufi«^rH7» 

-5. '• 

[05] £&%%«y\i-?>™%wmvT)\'-z.7k 

2 HgffiBffi 

3 cpu mmm 

7 1- S^n-y^^gg 
7 2 

7 3 Winyyy 

si sawis (*m§»&{«) 

8 2,9 2,1 0 2 n-/1X7^;l/^ 

8 3,93 ' A/D«(WMa) 
8 4,94 *>^»J>^«EU 

9 1 i /v^&gg (manM^ffl^g) 
i o i m% mmmm) 
i o 3 itm Qsmtmm 
p fmt^s- mmmm) . 



